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extent are apparent due to the fact that there were declines in
productions of Malaysia's major oil ﬁelds and there are abundances
of biomass resources available in this country (Energy Information
Administration (EIA), 2015; Zafar, 2014). For more general moti-
vations, discouraged attributes of fossil resources such as envi-
ronmentally harmful and are not renewable, have even elevated
the prospects of biomass to become the main renewable feedstocks
in the near future.
In Malaysia, biomass resources are mainly generated by the
palm oil industry. The crop's planted areas have reached ﬁve
million hectares in which almost 93 million tonnes of oil palm fruit
was harvested (Ng and Denny Ng, 2013). This harvested oil palm
fruit will then produce crude palm oil and crude palm kernel oil, the
major raw materials for the productions of various basic oleo-
chemicals and biodiesel (Rupilius and Ahmad, 2007). Despite pro-
ducing valuable products, the palm oil industry also generates
agricultural wastes (biomass) such as palm oil fronds, palm oil
trunks, empty fruit bunch (EFB), palm oil mill efﬂuent (POME),
